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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to a vacuum processing apparatus 
and operating method therefor. More specifically, the present 
invention relates to a vacuum processing apparatus having 
vacuum processing chambers the inside of which mu.si be 
cleaned, and its operating method. 

2. Description of the Prior Art 

In a vacuum processing apparatus such as a dry etching 
apparatus, a CVD apparatus or a sputtering apparatus, a 
predetermined number of substrates to be treated arc stored 
as one unit (which is generally referred to as a "lot") in a 
substrate cassette and are loaded in the apparatus. The 
.sub.straies after being processed are likewi.se stored in the 
same unit in the substrate cassette and arc recovered. This is 
an ordinary method of operating these apparatuses to 
improve the productivity. 

In such a vacuum processing apparatus described above, 40 
particularly in an apparatus which uiihzes a reaction by an 
active gas, as typified by a dry etching apparatus and a CVD 
apparatus, reaction products adhere to and are deposited on 
a vacuum processing chamber with the progress of proce.ss- 
ing. For this reason, problems such as degradation of 45 
vacuum performance, the increase of dust, the drop of the 
levels of optical monitoring signals occur. To solve these 
problems, conventionally the insides of the vacuum process- 
ing chambers arc cleaned periodically. Cleaning o^Krations 
include so-called "wet cleaning" which is wiping-oITof the 50 
adhering matters by use of an organic solvent, etc., and 
.so-called "dry cleaning** in which an active gas or plasma is 
used for decomposing adhering matters. Dry cleaning is 
superior from the aspect of the working factor and effidency. 
These features of the dry cleaning have become essential 55 
with the progress in automation of production lines. 

An example of vacuum processing apparatu.ses having 
such a dry cleaning function is disclosed in Japanese Utility 
Model Laid-Open No. 127125/1988. This apparatus 
includes a preliminary vacuum chamber for introducing 60 
wafers to be treated into a processing chamber from an 
atmospheric side to a vacuum side, which is disposed 
adjacent to the processing chamber through a gate valve, 
dummy wafers are loaded in the preliminary vacuum cham- 
ber and are transferred into the processing chamber by 6.^ 
exclusive conveyor means before the processing chamber is 
subjected to dry cleaning, and the dummy wafer is relumed 
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to the vacuum preparatory chamber by the conveyor means 
after dry cleaning is completed. 

SUMMARY OF THE INVENTION 

In the prior art technology described above, the structure 
of the vacuum processing apparatus is not much con.sidercd. 
The preliminary vacuum chamber for sioring the dummy 
wafers must have a large capacity, the exclusive conveyor 
means is necessary for transferring the dummy wafers and 
thus, the apparatus is complicated in structure. 

Dummy wafers u.sed for plasma cleaning are again 
returned to the preliminary vacuum chamber and arc made 
to stand by In this instance, reaction products generated 
during plasma cleaning and residual gas used for plasma 
cleaning adhere on the used dummy wafers. Thereafter, 
normal processing for wafers is resumed. Therefore, the 
used dummy wafers and unprocessed wafers exist in mixture 
inside the preliminary vacuum chamber and this slate is not 
desirable from the aspect of contamination of unproce.ssed 
wafers. 

Ilje present invention provides a vacuum processing 
apparatus which solves the problems described above, is 
simple in structure, prevents contamination of unprocessed 
substrates and accomplishes a high production yield. A 
vacuum processing apparatus having vacuum processing 
chambers the insides of which are dry-cleaned after sub- 
strates to be treated are processed in vacuum is provided 
with first storage means for storing substrates to be treated, 
second storage means for storing dummy substrates, the first 
and second storage means being disposed in the air, con- 
veyor means for transferring the substrates to be processed 
between the first storage means and the vacuum processing 
chambers and for transferring the dummy substrates 
between the second storage means and the vacuum process- 
ing chambers, and control means for controlling the con- 
veyor means so as to transfer the dummy substrates between 
the second storage means and the vacuum processing cham- 
bers before and after dry cleaning of the vacuum processing 
chambers. A method of operating a vacuum processing 
apparatus having vacuum processing chambers the insides 
of which are dry-cleaned after substrates to be processed are 
processed in vacuum comprises the steps of disposing first 
storage means for storing the substrates to be processed 
together with second storage means for storing dummy 
.substrates in the air atmosphere, transferring the substrates 
to be processed between the first storage means and the 
vacuum processing chambers and vacuum-processing the 
substrates to be processed, and transferring the dummy 
substrates between the second storage means and the 
vacuum processing chambers before and after dry-cleaning 
of the vacuum processing chambers. 

BRIEF DESCRIPnON OFTME DRAWINGS 

FIG. I is a plan view of a dry etching apparatus as an 
embodiment of a vacuum processing apparatus in accor- 
dance with the present invention; and 

FIG. 2 is a vertical sectional view taken along line 1 — 1 
of FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMHODIMEN'IS 

As substrates to be processed are processed in a vacuum 
proce.ssing apparatus, reaction products adhere to and are 
deposited in vacuum processing chambers. The reaction 
products adhering to and deposited in the vacuum process- 
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ing chambers arc rcraovcd by disposing dummy wafers valves 12/? and 12c. The irarisfcr chamber 16 is rcciangular, 

inside the vacuum processing chambers and by conduciing in ihis case, and etching chambers lib and 11c are 

dry-cleaning. To carry out dry cleaning, the timings of dry disposed on the three side walJs of ihc iraasfer chamber 16 

cleaning of the vacuum processing chambers are determined through gate vnlves 15<7, 15ft and 15c, rcspcclively. A 

and during or aflcr the processing of a predetermined 5 conveyor 14 capable of delivering the wafers 20 or the 

number of subslrales lobe processed, dummy substrates are dummy wafers 30 from the load lock chamber 5 lo Ihe 

conveyed by substrate conveyor means from dummy sub- etching chambers Un, lift, 11c and of delivering them from 

siralc storage means disposed in the air atmosphere together the chambers 1 \o, lift, 11c lo the unload lock chamber 6 is 

with processed substrate storage means, and arc then dis- disposed inside the transfer chamber 16. The transfer cham« 

posed inside the vacuum processing chambers. After the jo ber 16 is equipped with an evacuating device 17 capable of 

dummy substrates are thus disposed, a plasma is generated independent evacuaiion. 

iaside each of the vacuum processing chambers to execute Jhe etching chambers }\n, lift, Mc have the same 

dry-cleaning inside Ihe vacuum processing chamber. Al'ter siniciurc and can make the same processing. The explana- 

dry-deaning inside the vacuum processing chambers is ,ion will be given on the eichino chamber lift by way of 

completed, the dummy substrates are returned from the 3.'^ example. The etching chamber lift has a siimple table 8ft for 

vacuum processing chambers to Ihe dummy suKslrate sior- placing the wafers 20 thereon, and a disch arae chamber is so 

age means by the substrate conveyor means. In Ihis manner, provided as to deline a discharge portion 7ft above the 

a prebminary vacuum chamber and an exclusive transfer sample table 8ft. 'l*he etching chamber lift includes a gas 

mechanism both necessary in prior art techniques become inlroduclion device 10ft for introducinii a processing gas in 

unnecessary, and the apparanjs structure gets simplihed. The 20 ,he discharge portion 7ft and an evacuating device 9ft for 

dummy substrates used for the dry-cieamng and the sub- decreasing the internal pressure of the etching chamber lift 

sirates to be processed do not co-exisi inside the same jo a predetermined pressure. etching chamber lift 

chamber, so that contamination of substrates lo be processed further includes generation means for generating a micro- 

1^ due to du.st and remaining gas is prevented and a high wave and a magnetic field for converting processing gas in 

^ production yield can be achieved. 25 discharge portion 7ft to plasma. 

P"^ Hereinafter, an embodiment of the present invention will ^ ^^^^j ig measuring the intensity of plasma ligbl is 

- explained wilb reference lo FIGS. 1 and 2. disposed al an upper pari of the etching chamber. The 

%| FIGS. 1 and 2 show a vacuum processing apparatus of ihc measured value of ihc sensor 13 is inputted to a controller 

|?| present invention which is, in ihis case, a dry-elching 19. The conlroller 19 compares Ihe measured value from Ihe 

J I apparatus for etching wafers, i.e., subsl rates to be processed sensor 18 with a predetermined one and determines Ihc 

^ by plasma. liming of cleaning inside Ihe eiching chamber. The conlrol- 

«p Cassette tables 2n to 2c are disposed in an L-shape in Ibis controls the conveyors 13 and 14 to control Ihc 

■^jj case in positions such thai they can be loaded into and Iransfer of Ihe dummy wafers 30 between the cassette Ic and 

unloaded from the apparatus without changing their posi- eiching chambers IXn to 11c. 

lions and postures. In other words, the cassettes 1 ^ lo Ic are " In a vacuum processing apparatus having the construction 

fixed always in predetermined positions on a substantially described above, the cassettes 1/7, 1ft storing unprocessed 

l^il horizontal plane, while the cassette tables 2a and 2ft are wafers are first placed onto the cassette tables 2a, 2ft by a 

P disposed adjacent lo and in parallel with each other on one line transfer robot which operates on Ihe basis of the data 

of the sides of the L-shape. The cassette table 2c is disposed sent from a host control apparatus, or by an operator. On the 

on the other side of the L-shape. The cassettes Irt and 1ft are other hand, the cassette Ic storing the dummy wafers is 

for storing unprocessed wafers and for recovering the pro- placed on the cassette table 2c. l^he vacuum processing 

cessed wafers. They can store a plurality (usually 25) of apparatus executes the wafer processing or plasma cleaning 

eJ wafers 20 as the substrates lo be treated. The cassette Ic in on the basis of recognition by itself of the production data 

this case is for storing the dummy wafers lor eflecting provided on the cassettes li? to Ic, of ihe data sent from the 

dry-cleaning using plasma (hereinafter referred to as " host control apparatus, or of the command inputted by an 

"pi asm a -clean ing'') and recovering Ihe dummy wafers after operator. 

plasma-cleaning. It can store a plurality of (usually twenty- por instance, the wafers 20 are sequcniiallv loaded in Ihe 

five pieces) dummy wafers 30. order from above into the eiching chambers llfl, lift, 11c by 

A load lock chamber 5 and unload lock chamber 6 are so 50 the conveyors 13 and 14, and arc etched. The eiched wafers 

disposed as to face the cassette tables 2a and 2ft, and a are stored in their original positions inside the cassette I0 by 

conveyor 13 is disposed between Ihc cassette tables 2a, 2ft ihe conveyors 14 and 13. In this case, from ihc siari 10 the 

and the load lock chamber 5 and Ihe unload lock chamber 6. end of ihe operation, without changing the position and 

The load lock chamber 5 is equipped with an evacuating posiure of Ihc casseites, the unprocessed wafers arc taken 
device 3 and a gas introduction device 4, and can load 55 oul from the cassclies and arc returned in their original 

unprocessed wafers in the vacuum apparatus through a gate posilions where ihc wafers have been siorcd, and are slorcd 

valve J2(7. The unload lock chamber 6 is similarly equipped there. In Ihis maoDer, the apparatus can easily cope with 

with Ihe evacuating device 3 and the gas inlroduclion device automation of ihc production line, ooniaminaiion of ihc 

4, and can lake oul processed wafers to ihc atmosphere wafers due to chjst can be reduced and high production 

through a gale valve 12rf. 'ITie conveyor 13 is equipped wiih efficiency and high production yicid can thus be accom- 

a robot having X, Y, Z and axes, which operates so as to plished. 

deliver and receive Ihc wafers 20 belween the cassettes la, as etching is repeated, the reaction products adhere 10 and 

1ft and the load lock and unload lock chambers 5 and 6 and are deposited on the inner wall of the eiching chambers Ua 

the dummy wafers 30 belween ihc cassclic Ic and ihc load ,0 Uc. Therefore, the original state must be recovered by 
lock and unload lock chambers 5 and 6. 65 removing the adhering matters by plasma cleaning. The 

The load lock chamber 5 and the unload lock chamber 6 controller 19 judges the liming of this plasma cleaning. In 

are connected lo a transfer chamber 16 through the gate ihis case, a portion through which the plasma light passes is 
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provided in each of ihe clching chambers Mo \o Jlc. The wafer 30 transferred (o the unload lock chamber 6 is lakcn 

sensor 18 measures ihe iniensify of Ihe plasma lighi passing oui in the air by ihe conveyor 13 ibrough ihe gaie valve J2(/ 

through ibis portion and when ihe measured value reaches a and is returned to its original position in the casseite IJc in 

predetermined one, the siart liming of plasma cleaning is which it is stored at the siari. 

judged. /Miernaiivcly, the timing of plasma cleaning may be 5 When plasma cleaning of Ihe clching chambers 1.1^ and 

judged by counting the number of wafers processed in each J Jc is completed, the second and third dummy wafers 20 are 

eiching chamber by ihe coniroller 19 and judging ihe liming returned lo iheir original posiiions in ihc cassctie Ic. 

when Ihis value reaches a predetermined value. The aclual .^ay, ihe u.sed dummv wafers 30 are returned lo 

timmg of plasma cleanmg lhal is earned out may be during .^cir original posiiions in ihc ca.ssctte Ic and the dummy 
a processmg of a predetermined number of wafers .n the lO wafers 30 are alwavs slocked in the casselle Ic. When ail the 

casseile }a or 1^, after Ihe processing of all the wafers 20 io jummy wafers 30 in the casselie Ic are used for plasma 

a casseiie is completed and before ihc processing of wafers c\c;imng or when the numbers of times of use of the wafers 

in the next cassciie. 30 ^^^^"^ predetermined ones after the repctiiion of use. 

Plasma cleaning is carried oul in the following sequence. the dummy wafer:> 30 are replaced as a whole logeiher with 

In Ibis case, ihe explanalion will be given aboul a case where the casseiie Ic. llie liming of this replacement of the cassette 

the eiching chambers Ua lo IJc are subjected to plasma is managed by ihe controller 19 and the replacement is 

cleaning by using three dummy wafers 30 among the instructed to ihc host control apparatus for conlrolling ihc 

dummy wafers 30 (iweniy-five dummy wafers are stored in hne transfer robot or lo the operator, 
ihis case) slored in the cassette Ic. ^ AJihough the explanalion given above deals with the case 

Dummy wafers 30 which are stored in the casseite Ic and where the eiching chambers Ma lo 11c are conlinuoasly 

are not used yet or can be used because ihe number of times plasma-clcancd by the use of three dummy wafers 30 among 

of use for plasma cleaning is below a predetermined one are Jhe dummy wafers 30 in the casseite Ic, other processing 

drawn by the conveyor 13. At ihis time, dummy wafers 30 meihods may be employed, as well, 

stored in any position in Ibc cassette Ic may be used but in For example, the etching chambers tla lo jlc are sequen- 
M 'his case, the position numbers of the dummy wafers in the • jjaiiy plasma-clcancd by the use of one dummy wafer 30. In 

^3 cassette and their number of limes of use are stored in the ihe case of such pjasraa cleaoing, unprocessed wafers 20can 

^ controller 19, and accordingly dummy wafers having be etched in eiching chambers other than the one subjected 

smaller numbers of limes of use arc drawn preferentially. ,o plasma cleaning, and pla.sma cleaning can thus be carried 

%n 'b^ dummy wafers 30 are loaded in Ihe load lock out without interrupting etching 

^ chainber 5 disposed on the opposite side lo .he casseite la - ,f processing chambers are different, for example, 

„ by the conveyor 13 through the gate valve Ua in Ihe same an etching chamber, a posl-proces.sing chamber and 

«{« way as the trans er at the time of etching of wafers 20. After , film-formaiion chamber, and wafers are sequcnlially pro- 

M 'he gale valve 12fl is closed, the load lock chamber 5 is ^sjed while passing through each of these processing 

^ evacuated to a predetermined pressure by the vacuum chambers, each of ihe processing chambers can be subjected 
exhaust device 3 and then the gate valves i2b and iSa are " appropriately to pla.sma cleaning bv sending dummy wafers 

W opened Tlie dummy wafers 30 arc transfcncd by the con- 39 processing of the wa'fers 20 which are stored 

fy veyor 14 from Ihe load lock chamber 5 to Ihe eiching .^e cassette la or 2„ and drawn and sent sequentially, by 

^« chamber llfl through ihe transfer chamber 16 and are placed ^^^^^^^ „,„,,y .^^ jun,^v wafers 30 through Ihe processing 

V on the sample table Sa. After the gate valve iSa is closed, chambers for which plasma cleaning is not neces.sary. and by 

IJl plasma clcamng is carried out in the etching chamber 11a in executing plasma cleaning only when the dummv wafers 30 

p which the dummy wafers 30 are disposed, under a prede- ^^..^ processing chambers which need plasma cleaning. 

aTl icrmmed condition. . r.u , ... 

fl I Accordmg to the embodiment described above, the cas- 

- In the interim, the gaie valves 12^, \2b are closed and ihe setie storing the dummy wafers and the cassettes storing Ihe 

pressure of the load lock chamber 5 is returned to the ^^(^,^ ^^ ^e processed are disposed togelher in the air, the 

atmosphenc pressure by the gas introduction device 4. Next, dummv wafers are loaded from Ihe cassette into the appa- 

Ihe gale valve 12r7 is opened and the seLX)nd dummy wafer ratus by the same conveyor as the conveyor for transferring 

30 is loaded in the load lock chamber 5 by the conveyor 13 ,hc wafers, at the lime of cleaning, and the used dummy 

in the same way as the first dummy wafer 30, and evacuation wafers are returned to iheir original positions in the cassette, 

is effected again by the evacuating device 3 to a predeier- jn ihis way, a mechanism for conducting exclusively plasma 

mined pressure after closing the gale valve Ua. Thereafter, cleaning need not be provided, and Ihe construction of the 

the gate valves Ub and 15^ are opened and the second apparatus can be simplified. It is not necessary lo handle 

dummy water 30 is transferred from the load lock chamber plasma cleaning as a particular processing sequence, but the 

5 IO Ihe etching chamber Uh through ihe transfer chamber p|a.^ma cleaning can be incorixjraicd in an ordinary clching 
16 by the conveyor 14. Plasma cleamng is siarled after the „ processing and can be carried oul efficiently in a series of 

gale valve 15b is closed. operations. 

In Ihe interim, Ihe third dummy wafer 30 is Iraosferred The dummy wafers used for plasma cleaning are returned 

into Ihe etching chamber 11c in the same way as Ihc second m their original posiiions in Ihe casseite placed in Ihe air. 

dummy wafer 30 and pla.sma cleaning is carried oul. Accordingly, the used dummy wafers and the wafers before 
After plasma cleaning is completed in ihe etching chnm- 60 and after processing do not exist mixedly in the vacuum 

her 11a in which Ihe first dummy wafer 20 is placed, the gale chamber, so lhal contamination of wafers due to dust and 

valves 15a and 12c arc opened. J'bc used dummy wafer 30 remaining gas docs not occur unlike conveoiional appara- 

is transferred from the eiching chamber 11/; to the unload (uses. 

lock chamber 6 by the conveyor 14. Then, Ibe gate valve 1 2c The used dummy wafers arc relumed to their original 
is closed. After the pressure of the unload lock chamber 6 is 65 positions in Ihc ca.sseiie and the numbers of times of ibeir 

returned to Ihc atmospheric pressure by the gas introduction u.se is managed. Accordingly, it is po.ssible lo prevent the 

device 4, the gale valve \2d is opened. The used dummy confusion of the used dummy wafers wiih Ihe unused 



